Do bacterial genotoxins contribute to chronic inflammation, genomic instability and tumor progression?
Cytolethal distending toxin, produced by several Gram-negative bacteria, and colibactin, secreted by several commensal and extraintestinal pathogenic Escherichia coli strains, are the first bacterial genotoxins to be described to date. Exposure to cytolethal distending toxin and colibactin induces DNA damage, and consequently activates the DNA damage response, resulting in cell cycle arrest of the intoxicated cells and DNA repair. Irreversible DNA damage will lead to cell death by apoptosis or to senescence. It is well established that chronic exposure to DNA damaging agents, either endogenous (reactive oxygen species) or exogenous (ionizing radiation), may cause genomic instability as a result of the alteration of genes coordinating the DNA damage response, thus favoring tumor initiation and progression. In this review, we summarize the state of the art of the biology of cytolethal distending toxin and colibactin, focusing on the activation of the DNA damage response and repair pathways, and discuss the cellular responses induced in intoxicated cells, as well as how prolonged intoxication may lead to chronic inflammation, the accumulation of genomic instability, and tumor progression in both in vitro and in vivo models.